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General experimental
All reactions were carried out using standard Schlenk techniques under an argon atmosphere or in an inert atmosphere glove-box at ambient temperature. Toluene and TMEDA were distilled from sodium, THF and diethyl ether were distilled from sodium/benzophenone, hexanes from sodium/benzophenone/triglyme and dichloromethane from CaH 2 . 2-Phenoxy-1-phenylethanol, 1 6,7-bis(diphenyl- proceedures. [4] [5] [6] [7] [8] All reagents were purchased from commercial suppliers and used as received, unless otherwise noted. NMR spectra were obtained on a Bruker AVANCE III 500 spectrometer. For 1 H and 13 C NMR the chemical shifts were referenced to the residual solvent signal. All NMR shifts are reported as δ in parts per million (ppm).
Mass spectrometry was carried out at National Mass Spectrometry Facility (NMSFSwansea). Infrared spectra were measured on a Perkin Elmer 2000 FT-IR system and elemental analysis was carried out in the facility at London Metropolitan University.
Gas chromatography was performed on a Thermo Scientific Trace GC Ultra equipment (split/splitless injector, Restek Rtx ® -1, 100 % dimethyl polysiloxane column with 30 m × 0.25 mm × 0.25 µm dimensions, carrier gas -He, F.I.D. detector). Data was analysed using Chromeleon data system.
Synthesis of Xantphos-type ligands 4,5-bis(diphenylphosphanyl)phenoxathiine (Thixantphos) -(14c)
At − 78 °C, sec-butyllithium (1. Figure S1 . Representative GC chromatogram.
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Kinetic profiles for rate dependence of (1) showing initial rates NMR data for ligands 5a -c and 14c
Kinetic profiles for rate dependence of catalyst loading showing initial rates
Figure S17 
